The two cerebral hemispheres are specialised for different cognitive functions, and which hemisphere's strategy is superior depends on the nature of the task. A new study of split-brain patients has provided another unexpected insight: the two hemispheres use different strategies when performing a guessing task.
Like most dichotomies, the left-right one has its heuristic uses, but often seems doomed to a life of oversimplification. A group of psychologists from Dartmouth College, however, has now shown the left hemisphere may sometimes be too clever for its own good [4] . The group have been among the pioneers and leaders in the field of hemispheric asymmetries for over three decades, and have studied the capabilities of patients with split brains for much of that time. In their most recent experiment, Wolford et al. [4] used split-brain patients to test the ability of the two hemispheres to predict where red or green squares would appear on a computer screen. They discovered that the right hemisphere is more successful than the left at guessing the appearance of the stimuli, although the left hemisphere is very adept at creating excuses for coming second to its non-dominant partner in this competition.
Wolford et al. [4] took two patients, J.W. and V.P., whose corpus callosi had been severed as a surgical procedure to alleviate intractable epilepsy. The corpus callosom is a massive band of some quarter of a billion nerve fibres that connects the two halves of the cerebral cortex, and when it is cut the left and right hemipsheres are, to a large extent, disconnected and function independently of each other. In some cases the consequences can be dramatic, for example, although such patients can recover over time there are reports of antagonism between the two hands [5] and the patients find it almost impossible to carry out separate acts with each hand simultaneously. As Figure 1 shows, in the absence of the corpus callosum, stimuli presented in one visual field are transmitted to the contralateral hemisphere and the two hemispheres cannot exchange information. For stimuli in the left visual field, processed in the right Split-brain anatomy. Visual stimuli presented to the left visual field are transmitted to the right hemisphere; disconnection of the two hemispheres by sectioning the corpus callosum (red X) prevents this information from reaching the language-related areas of the left hemisphere. hemisphere, this means they cannot be directly connected to language interpretation and output.
The root of the experiment reported by Wolford et al. [4] lies in Gazanniga's earlier hypothesis [6] that the left hemisphere contains an 'interpreter' that tries to make sense of events in the world. Imagine that the left hemisphere in a split-brain patient is presented with a picture of a chicken, and the right is presented with a picture of a pile of snow. The patient is then given a number of pictures and asked to select one that is associated with the pictures just presented to each of the hemipsheres. In this example, the patient chooses a chicken claw, sensibly enough to go with the chicken, and a shovel -for the snow you assume. But when the patient is asked to account for these choices the answer given is that the claw goes with the chicken and the shovel is for cleaning out the chicken shack. What happened to the snow? Because the right hemisphere's representation of the snow does not have access to the left hemisphere's language functions the patient's brain is put in the position of either saying "I don't know why I picked the shovel" or inventing a reason. We've all been there, and when it's an admission of ignorance versus invention, invention often wins. Thus the patient's language hemisphere invents a story for something it has not seen.
The consequences of the left hemisphere's drive to tell stories gives an important insight into why humans think as they do. Wolford et al. [4] presented their two patients with the simple task shown in Figure 2 . The subjects simply had to predict -guess -whether a coloured square would appear in the top or bottom of a computer screen. On each trial, the square was presented to one hemisphere for 100 milliseconds to prevent an eye movement bringing the stimulus into the opposite visual field. The subjects were unaware that the incidences were rigged so that, when the square was presented in the left visual field, it appeared in the top half of the screen on 70% of trials and in the bottom half on 30% of trials. In the right visual field the corresponding percentages were 80% and 20%.
If a non-human animal were given this task, it would adopt an optimisation strategy and simply predict 'top' all the time. So for the situation described above, a rat or a pigeon, for example, would score 75% correct -(0.75 × 1) + (0.25 × 0) -by guessing top on every trial [7] . Humans, being smarter, converge on a frequency matching strategy and distribute their guesses according to the actual probabilities, so for our example above an intact subject would score only 63% correct guesses -(0.75 × 0.75) + (0.25 × 0.25) -worse than rats and pigeons. The split-brain patients selected either strategy, depending on which hemisphere they were using. When the stimuli to be predicted were presented in the left visual field, the right hemisphere adopted an optimisation strategy, but when the stimuli were presented in the right visual field, the left hemisphere adopted a frequency matching strategy. The data did not yield exact frequency or absolute optimisation, but the trends were clear, significant and convincing -the bird-brained right hemisphere scored better than the left. The explanation offered is that the left hemisphere's interpreter generates hypotheses about cause and effect appropriate to the current context -even in the absence of evidence.
If there is a left hemisphere interpreter, the most likely site is in the frontal cortex, which contains Broca's area and is also known to be important for self-generated behaviours [8] . To test this, Wolford et al. [4] examined patients with unilateral left or right hemisphere lesions, and a similar pattern of behaviour was observed: the patients with right frontal damage (who consequently use left hemisphere mechanisms) made predictions with a frequency-matching pattern, and the patient with left frontal damage (who consequently uses right hemisphere mechanisms) approached maximising behaviour. These patterns of choice develop over several trials as Dispatch R461
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The task used by Wolford et al. [4] . The subjects were presented with a cue informing them of which visual field would contain the visual stimulus. The subject guesses 'top' or 'bottom' and is then briefly presented with the stimulus.
the subjects take account of the number of times they predicted correctly or incorrectly.
The interpreter is part of an ensemble of behaviourcentered capacities of the left frontal lobe. The left premotor cortex is needed for selecting actions [9] , and the ventromedial prefrontal cortex is needed for estimating the consequences of actions [10] . The left hemisphere seems to have an importance well beyond the production of language -it may be better to consider it as dictating the very narrative of our lives.
Why would the two hemispheres behave in such different ways? A good guess is that either strategy can confer an evolutionary advantage, depending on the circumstances in which it is applied. The right hemisphere's strategy would seem to be a good one in a world of small numbers of trials and limited possibilities. If the eastern forest is reputed to have better fruit than the western forest 60% of the time, then a strategy of always going to the eastern forest would carry great advantages (52% success for frequency matchers versus 60% for optimisers). In the modern world, which in this evolutionary context we may take as anytime in the last three million or so years, the number of possibilities and the number of repeated events has increased and we have the need (as well as the luxury) to seek patterns and meaning in behaviours and events. The complexity of our social interactions, for example, and the need to understand the consequences of others' actions as well as our own, may have made it advantageous to evolve an interpreter. The interpreter should not be expected to be logical -what it tries to do is set events in context, and the current context is likely to be the best available.
We are indeed helpless against this tendency to see significance in randomness, and we are easily misled by anything which can be used as grist in the storytelling mill. A classic example is the attribution of meaning to coincidences. People are often surprised when they discover they share a birthday with a work colleague when it would actually be more surprising if they did not -to have a probability of more than 0.5 that two people in a room share a birthday the room need contain only 23 people. It is interesting to consider the hypothesised interpreter in the context of other errors of handling probabilistic information; this may show that it is a victim to several recurring pitfalls.
Consider the following statements: "choose between a £50 gift or a 0.5 chance of £100"; "choose between a loss of £50 or a 0.5 chance of losing £100 (or nothing)". The statements are probabilistically identical, but in the first statement one is more likely to go for the £50 and in the second to go for the chance of losing nothing [11] . Perhaps our interpreter is part of the reason we fail to assess probabilities with any degree of accuracy. Sutherland [12] catalogued an astonishing array of the irrationalities indulged in by humans, but he had nothing to say about the neural basis of these behaviours. The split-brain patients and patients with right prefrontal cortex lesions provide a way of studying more complex aspects of the assumptions we bring to the world when we analyse cause and effect.
A moral one should not draw from this work is that it is better to use one's right hemisphere to play the lottery. Each week we are told how many times a number has appeared in previous lotteries but the number of possibilities is so high that life is not long enough for the right hemisphere to obtain reasonable frequency informationwe did not evolve to gamble against such high odds, yet every week millions of ticket buyers' left hemispheres talk them into seeing patterns in the random numbers. We have had to be very smart to evolve to be this dumb.
